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comparable to those obtained in open-label studies as well as
those of blinded trials.

Our trial included more patients with cardioembolic stroke
than other studies, probably because of the exclusion of those
of mild severity (NIHSS =4). It has been reported that more
than half of patients with lacunar stroke exhibit mild deficits
with an NIHSS score =4.2 Moreover, cardioembolic strokes
generally arrive at hospital much earlier than other subtypes,?
which could influence the distribution of stroke subtypes. In
any event, the present high proportion of cardioembolic
stroke is unlikely to favor the present trial because stroke
subtype is not associated with outcome of thrombolysis when
adjusted for severity.33-36 Comparisons of data from different
countries, with different medical, social, and racial back-
grounds, should be interpreted cautiously. Nontreated histor-
ical controls were available in a Japanese stroke registration
study®” involving 312 ischemic stroke patients referred to
hospital within 3 hours after onset and not receiving any
thrombolytic therapy. The mean age was 73.5 years, the
median NIHSS score was 12, and the proportion of mRS
score of 0 to 1'at 3 months was 21%. This proportion is 16%
lower than that of the Japan Alteplase Clinical Trial, whereas
the backgrounds were comparable.

In our trial, apart from sICH, asymptomatic ICH was detected
in 17% on initial 36-hour CT, exceeding that reported in the
NINDS trial (5%). Under the careful and stringent panel reading
in our study, all questionable hyperintensity was adjudged to
involve hemorrhage. The incidence of asymptomatic ICH was
31% in the initial 10 days of treatment, which was comparable
to the 40% in the initial 7 days of the ECASS-II trial.6

In conclusion, 0.6 mg/kg intravenous alteplase in Japanese
patients with acute ischemic stroke is likely comparable to
data reported for patients in North America and the EU at a
0.9 mg/kg dose. Further studies are needed to confirm these
results.
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Abstract. In this review, the author discusses mainly the results of the nationwide survey
demonstrating the current status of management of patients with acute ischemic stroke, and the
history as well as present status of thrombolytic therapy for acute ischemic stroke in Japan. © 2006
Elsevier B.V. All rights reserved.
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1. Introduction

Stroke mortality has decreased dramatically in Japan since the early 1960s. The
phenomenon was mainly caused by a decrease in fatal brain hemorrhage. A decrease in
the prevalence of hypertension, changes in patterns of lifestyle, and improved
antihypertensive therapy are likely to have reduced the incidence and severity of brain
hemorrhage and other hypertension-related stroke [1]. However, stroke mortality is still
high, approximately 140,000 persons/year, the third leading cause of death, following
neoplasm and heart diseases. The number of stroke patients being treated in outpatient
clinics or hospitals is estimated to be 1.5 million. Approximately 75% of stroke patients
have brain infarction. Stroke patients accounted for 30-40% of care-receivers, taking the
first place.

Aged population over 65 years old is rapidly increasing up to 30% of the Japanese
population by the year 2025. The number of stroke patients is, therefore, estimated to
increase up to 3 million in the years 2020-2025. How can we overcome all difficulties in
stroke management?
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2. History of thrombolytic therapy for acute ischemic stroke

The new era has begun for acute stroke therapy since the success of hyperacute
: thrombolytic therapy in 1995 [2]. The strategy of the therapy is based on the concept that
¥ early reperfusion rescues reversibly damaged brain tissues in the ischemic penumbra and

promotes the recovery from acute stroke [3-5].

ja fi Many clinical studies suggested that treatment with thrombolytic agents can promote
[P recanalization of the occluded cerebral arteries and may result in better neurological
u ! recovery in acute ischemic stroke patients if the treatment is initiated very early after the
"’ Rt stroke onset [6]. Favourable outcome by hyperacute therapy with a recombinant tissue -
plasminogen activator (rt-PA), duteplase, was firstly demonstrated by randomized

controlled trials (RCTs) carried out here in Japan [7,8]. These observations were finally
confirmed by a large-sized RCT (n=624), the National Institute of Neurological Disorders
A and Stroke (NINDS) rt-PA stroke study, in 1995 [2]. In NINDS study, an rt-PA, alteplase,
S was effective in increasing a complete or near-complete recovery (modified Rankin Scale, 1
] mRS, score, 0 or 1) in 3 months, if the agent was injected intravenously within the initial s
3 3 h after stroke onset. Other RCTs using intravenous rt-PA therapy within 6 hor3 to 5h %
after stroke onset that were carried out in Europe or USA could not demonstrate
effectiveness and safety [9-11].

The Prolysis in Acute Cerebral Thromboembolism II (PROACT 1I) trial was the

S LR

first multicenter RCT in which the efficacy and safety of intra-arterial thrombolysis «i"f

were evaluated [12]. The therapy using prourokinase (proUK) had a benefit in %
A4 patients who had a stroke caused by occlusion of the middle cerebral artery (MCA) gg
~“ i and were treated within 6 h after symptom onset. This therapy, however, has not
,. | yet been approved because of a relatively small number of the studied patients
g l (n=180).

3. Guidelines for the early stroke management

The alteplase treatment within 3 h after stroke onset is now approved for use to

_
,%g ischemic stroke patients in more than 40 countries, including USA, Canada, and many
G European and Asian countries. Stroke has become a medical emergency and has been
« I called “Brain Attack” since 1996, when the therapy was first approved by the Food and

i . .‘ Drug Administration (FDA) in USA.

s | In most current guidelines of acute stroke management, intravenous alteplase
(0.9 mg/kg, maximum dose 90 mg) is strongly recommended for carefully selected 4
«}“ X patients who can be treated within 3 h of onset of ischemic stroke [13—15]. Thrombolytic *:
'_ therapy, however, may be a double-edged sword for and against the ischemic brain. §
Eo L Violation of the NINDS study protocol, particularly in the cases of delayed treatment after
p u 3 h of stroke onset, high blood pressure, and the use of antithrombotic agents early after
; the treatment may cause an increase in patients with symptomatic intracranial hemorrhage ' i:*’,

and result in bad outcome.

: The first Japanese guideline of stroke management published in 2004 recommends
} the use of intravenous rt-PA therapy (Grade A), and local proUK therapy (grade B),
E 3 although both the therapy was not approved in Japan at the time of publication of the
i

?

1

guideline [16].
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4. Current status of acute stroke management in Japan

Several years ago, no clinical studies clarified the actual state of acute stroke
management in Japan. To respond to these questions, the Japan Multicenter Stroke
Investigators Collaboration (J-MUSIC) conducted a multicenter study from May 1999 to
April 2000 (Chief Investigator: Takenori Yamaguchi). A total of 16,922 acute ischemic
stroke patients admitted to 156 hospitals within the initial 7 days were consecutively
registered [17,18]. Their mean age was 70.6 years old. The relative frequency of subtypes
of ischemic stroke was 36% in lacunar, 31% in atherothrombotic and 20% in
cardioembolic brain infarction. When compared with earlier data, the frequency of
lacunar infarction was decreasing, atherothrombotic brain infarction was increasing, and
cardioembolic brain infarction remained unchanged. Patients’ age became older in the J-
MUSIC than in older studies. When the outcome of patients at hospital discharge was
compared among the ischemic stroke subtypes, patients with cardioembolic brain
infarction had the worst outcome, associated to 19% in-hospital mortality and 45% in
dependency.

In the J-MUSIC study, rt-PA was administered intravenously to only 0.3% of the
patients registered. In contrast, intra-arterial rt-PA (0.5%) or urokinase (UK, 1.6%)
therapy was done to 2.5% of the patients. A total of 91 patients with acute ischemic
stroke admitted within the initial 4.5 h and having a NIHSS score greater than 4 but less
than 23 on admission were treated with intra-arterial UK therapy. We compared the
clinical outcome between these cases and 182 controls with similar clinical backgrounds
but not treated with intravenous or intra-arterial thrombolytic therapy and found that
good outcome as determined by the mRS score of 0-2 was significantly more frequent
in the patients treated with intra-arterial UK than in the controls [19]. This case-control

study strongly suggested the beneficial effects of hyperacute local UK thrombolytic
therapy.

5. Clinical studies of thrombolytic therapy in Japan

The above-mentioned suggestion by the case-control study of the J-MUSIC has been
tested with an RCT, the MCA-Embolism Local Fibrinolytic Intervention Trial Japan
(MELT-Japan) chaired by Professor Ogawa. The detailed information of this study is
available in the MELT-Japan homepage [http://melt.umin.ac.jp].

A phase IIT Japanese trial using open-label, single-dose alteplase for acute ischemic
stroke was finished in 2004 (Japan Alteplase Clinical Trial, J-ACT) [20]. The study was
designed to confirm the results of the alteplase group in the NINDS study. The study
protocol was almost compatible with that of the NINDS study, except for several
modifications. They included lower-dose administration of alteplase (0.6 mg/kg) in the J-
ACT than that (0.9 mg/kg) in the NINDS study. Excluded were patients with pretreatment
NIHSS score <5 and with coma, and those with the extent of early ischemic changes
greater than 1/3 of the total MCA area. The number patients being studied was planned to
be 100. Before the study began, the limits of primary endpoints were predetermined based
on already published clinical data; patients with mRS score 0-1 at 3 months should be
over 33.9% for the effectiveness and those with symptomatic ICH within 36 h post-
treatment must be less than 9.6% for safety.
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Although the internationally recommended dosage is 0.9 mg/kg, a 0.6 mg/kg dose was
selected based on previous data for duteplase, an rt-PA very similar to alteplase. In a
randomized double-blind trial carried out in Japan, 20 MIU of duteplase did not differ
i from 30 MIU in either recanalization rate or clinical improvement. However, massive
| brain hematoma or hemorrhagic transformation occurred only in 4% of patients given
20 MIU and 12% of those given 30 MIU [21]. Therefore, 0.6 mg/kg was selected for the
present trial, which is equivalent to 20 MIU/60 kg of body weight, as the appropriate
alteplase dose, instead of the 0.9 mg/kg in the NINDS trial. In addition, the optimal dose to
attain a coronary patency rate of 65-80% was estimated at 0.5-0.75 mg/kg in Japan, which
was much lower than the recommended dose in North America and EU [22].

The clinical backgrounds of J-ACT patients were almost similar to those in the NINDS
study. Frequencies of very favourable outcome at 3 months and symptomatic intracranial
hemorrhage were also comparable between the studies, indicating clinical efficacy and
safety of intravenous alteplase therapy even for Japanese stroke patients [20].

6. The present and the future

Mainly based on the J-ACT data, the Japanese Government finally approved the use of

B Y,

: intravenous alteplase therapy on October 11, 2005. Medical management of acute stroke
Tl patients will hopefully improve dramatically in Japan: New approaches other than
|4 i intravenous alteplase monotherapy have been reported to reestablish blood flow in acute
e ischemic stroke. They include a combination of intravenous with intra-arterial
:1 ( thrombolysis, MR-based delayed thrombolysis up to 9 h after stroke onset, ultrasound-
i enhanced systemic thrombolysis, mechanical embolectomy, and combination therapy of

. "i' " thrombolytic agents with neuroprotective ones.
- i A great amount of investigative work will be needed to validate the potential of these
, : therapeutic strategies. We appear to be on the threshold of an exciting new era for stroke

' management.
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Stroke Scale A 7L 17 Th o7z
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related intracranial hemorrhage. A radiographic
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Meguro T, Higashi H, Nishimoto K : Acute sub-
dural hematoma after intra-arterial thrombolysis
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CT-negative but MRI-positive subdural hematoma in hyperacute ischemic strolce

Shoichire Sato, M.D,, Tatsuro Talkada, M.D., Kazunori Toyoda, M.D. and Kazuo Minematsu, M.D.
Cerebrovascular Division, Department of Medicine, National Cardiovascular Center

A 104-year-old woman suddenly developed right hemiplegia and aphasia due to cardioembolic stroke. At
onset, she fell down and bruised her face. Although computed tomography (CT) did not demonstrate appar-
ent intracranial hemorrhage, diffusion-weighted and FLAIR magnetic resonance imaging (MRI) revealed a
small amount of subdural hematoma. Accordingly, we did not use intravenous recombinant tissue-type plas-
minogen activator for her stroke. MRI appears to be more capable of detecting intracranial hemorrhage than
does CT. For patients with hyperacute ischemic stroke who have a recent history of head injury, MRI may be
advantageous over CT as a decisive diagnostic tool for indicating thrombolytic therapy.

(Jon J Stroke 28 : 408—410, 2006)
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F BN AR EARIE (S0 5 BT EIRIZ BT 5
FEEFRY NIHSS B8 X OF JSS #Hi D & 5

BH OER  KEF OEF KE EE R —*X

EE: BEBEE (LIT) i2381) % National Institute of Health stroke scale (NIHSS) &
Japan Stroke Scale (JSS) OFRHMEEZ#E L7z, HGdhANBIRERE 66T, LITH, &
%, 24 MBS EB L U1 H BI2IC NIHSS & JSS %, EBEEMIZ modified Rankin scale (mRS) 3 X
UF Barthel index (BI) 25l L7z, &ML dMA I TIEER L, BRER BL I 24 M
HBOISS AT, 1 ARBOTAD 7 LB L7z, B mRS i 24 MR, 1 4 ABOMA
7EMBEL BEREY (mRS<S2) WKHTALITEFHONIHSS 237 2L EB X U]SS
A7 065 BLEDOWETHOREGZFNZFIL0.75, 075, 442K 1.00,0875 TH o7z, LITICHBW
TR R MER A & — VI RRFEREOTFIMICHER Th o 72,

Key words : local intra-arterial thrombolysis, intravenous thrombolytic therapy, cerebrovas-

cular disorders, Japan stroke scale, National Institute of Health stroke scale

(Rrizash 28 : 367—372, 2006)
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28:368 BizEth 28 % 3% (2006:9) FBFTEERE BT B ERFRMER R & — 1 FET 0 J3k 28:369

fect 572\, 3) ISR E HI.0 33% LA b oo f filiss £1 BLEER Q69 $2 KISV A NIHSS R 37 & JSS 2 a7 QI
PLEROEN L L, a ‘ %,mm @imdﬁ : i (P39 =SD) 66+13 it NIHSS A3 7 jss a7 P p i
PBILIRFE TR, 2) m@%? ;_K&,a:(ﬁﬁ Fx 75.0% LIT it 18 (6~ 22) 1628 (169 ~ 25.48) 08151 00001
AHIETI #i 3) 2 i b ERIIRFEL R felEF LTHR | 15 G~21) 157 (218 ~ 2555) 07733 00004
e, 4) MEMREERD Lo e L I 56.2% 24MEE | 14 (2~20) 1423 (-052~2363) | 07965 00002
2. ® R 6.2% VW B 8 (1~16) 454 (- 052~ 2363) | 08474 | < 00001
E IR L Y 5 — BRI HPI T, T P 2% o o)
ISR E, 1997 4F4 B LD 200245 B ETK i &Hwﬁm NTHSS : National Institute of Health stroke scale, ]SS : Japan Stroke Scale
36 BINH LT LIT &ML L7 3 %, MCA BIZeis 27 E re ot
T otz 027 FID % bR modified Rankin LN IE R g 04.0%
scale (mRS) A 27 <2 D&M/, 52 NIHSS AR 31.0% =3 AFEMHC BT A NIHSS 8.5 U JSS A o 7 &BIEK: BI A 2 7 OBk
B & U JSS & AR R LB 72 16 MR e i s & PRIEIIRERRES (M1) BZE 438% NIHSS A3 7 1SS Aa7
L IS NIHSS 2 3 7 18 (6~22)* m i
B ISS a7 1628 (169 ~ 2548)* P P P il
NIHSS 45 & U'JSS &, LIT JGTe0, Wk 24 WR1E  ayppe gy 685% LIT i 00464 08645 ~ 00123 09639
BLO1 7 BEICEHE LA HS #5‘ B R W E R 26.9% ~ 04201 0.0972 - 03721 0.1558
{2 Barthel index (BI) 3 & ¥ mRS % 5FMi L /=, PR 154% ~ 04860 0.0563 - 05474 0.0282
3. W B B DR 1% m - 07645 < 0.0006 - 07042 00023
a) HEMERHCBWT, 1) NIHSS A3 7 & JSS Ao MHWH: ﬁwwm‘mo%wmm_wxd NIHSS ; National Institute of Health stroke scale, JSS : Japan Stroke Scale
7, NIHSS BLUJSS 2 a7 LBKEHBI AT T, BRI BT 75 (0 100 * BI : Barthel Index
SINIHSS BL U JSS A7 L BIEF MRS A7 & SRR mRS < 2 500%
ABBHB R R SR 7o, HHBBIFRIX Spearman DR REL FEARVEBASE PO S 0%
L, p<005% o CHEEMME L b) LIT e 0% 24 LEHTEHCEIT A NIHSS B L ]SS A 2 7 LB mRS A 2 7 Of
W NIHSS AT 7B L TP ]SS A 3 7 £ b LIT Mk AR 39=11 8 NTHSS A 217 IS AT T
LUUBMEOER Yy — O EHET Vit A () P p il p pl
ANIHSS, 4SS & L, #79% BIT GERM mRS 237 < ny—— T o1ea7 05078 00769 07770
2) FRCHT B EREL, RRE, BHERISEPEE (posi- LIT Hm 04412 0.0872 0.2524 0.3457
tive predict value, PPV), SR EE (negative Td o 7. IR CT T, 688% (24T & 2 B i 24 =,.F 0.6413 0.0074 0.5463 0.0286
predict value, NPV) &3ka7z. ¢) A4 LN ER(BEOTEE, BEBILEOTREERL, MCA i LA A 08279 < 00001 0.8033 0.0002
LIT %35 & UF 24 W50 ANTHSS, AJSS O REE, 4% 33% ki O EREBE AR EEHA) 2 ED L BEFH NTHSS ; National Institute of Health stroke scale, JSS : Japan Stroke Scale
B PPV, NPV #3Rwi:. NIHSS & =2 7 1d e i 18 (fifH : 6~22), JSS A7 mRS ¢ modified Rankin Scale
& 2 141628 (1.69~2548) Td o7 ABHIEIE39£11
8T, BREBIA Q7R EETs (0~100), 86
FKIICBEFRERT. Fid, 662138, Bk (50%) THREB MRS A T7H2UTER o7 fEE LIT M0 ANIHSS 252 Ll kb B354, BRE, JFR ders and Stroke (NINDS) rt-PA Stroke Study 28\
1260 (75%) Chotz, WHELTE, LEERMER HEBEARME & CABRRORT %o 1. mm.. PPV. NPV i Z#2Hh 075, 1.00, 100, 0.80 Th o B 305 B LA PR o) 2 ML A A BE B2 3T T B re-
HEAT15 ) (94%) & diwd, 128 (75%) AW0F EE._@ NIHSS A2 7 & JSS A 7R &MME bHELM . —7, AJSS T 065 b LoigE, Theh 075, combinant tissue plasminogen activator (rt-PA) HHE
HLTwi LEE OEED, EEEEREHRED BERLA(FE2). LITHB X UEFD NIHSS 227 ome 0.875,0.778 T - 7-. B 24 B 0 ANIHSS EOBFWIEATR SN, FOMH%, W O DR
NERLHITH o7 BHIREREC L B artery to ar- L3BIER BI A 2 7B 4o 7o, LIT B1. EHRO 24 B LU AISSZ18 TORE, HRE, PPV, NPV FRT, rePA BHEREGIB 2 G M
tery embolism % 1 FI T2, 7 ) (438%) t& MCA NIHSS A 2 7 & mRS R 2 712 b fHBI 1 72 A o 72, i, # #1075 vs. 0875, 0.875 vs. 0.875, 0.75 vs. T B RAFEE UTHISE L7z RITHIEL 2002 \ﬂ [
ERREL (M1) BIZET, Z0{bik MCA SIEEE (M2) B LIT B0 ]SS A 37 % NIHSS & A0 @®ETH - 0.875. 0.778 vs. 0.875 Ty o 1= (32 5). EIIRLE T, Japan Alteplase Clinical Trial (J-ACT) 2<Ba & 41, iff
e THorz. 60 (375%) PEERKECTH 72, & 7z, GBREEE BI A 2 7SR 24 M JSS A a7 & 24 M B DR, SR EEDOE FIHEIC I LIEdS o OB E B iR e 2, 20054 10 A
PRET & LT, SILEA56.2%, M VAT a— il HELRMEZRL, $E 1 » B#%o NIHSS B L U7]SS 7= (¥6). FeiE 3 MEM LR o B R AEREE 3 2 1EH & L
fEI3 125% Th o7z, PEREIE 62% LIREETH - AT EbLHEFTIHEBLA(3RS). BRE MRS 207 ” CTHEREENY, —77, 1999 ke S 17z Prolyse in
7o, BEEEL DR E CORMIL, 093096 HRT, 4 RBERUBEEZEBS LU L4 A% ONIHSS 2 2 7, - ® Acute Cerebral Thromboembolism (PROACT) 1I

BUHIBRAFEIE Cdh o 7=, LIT FlIG £ Tid 3.6+ 1.23 iR JSSAaT EREICHMBELE (ED. 1995 4, National Institute of Neurological Disor- study 12 & o C, LIT OFFEL RS ML Zhoo
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=5 BEMEFRIF (mRS<2) IIHTAHHE BEE BMUERSESE BER

TR R
TREE R PPV NPV

LIT HBOA I THE

A NIHSS A2 72>2 0.750 1.00 1.00 0.800

A JSS A 372065 0.850 0875 0.857 0.778
LIT24 BH%O R 3 78

ANIHSS R 3724 0.750 0875 0.750 0.778

AJSS Ra 7218 0875 0.875 0875 0875

PPV : BEBUGE T, NPV @ Bk RS ch

F6 EBIUEERICBTZERMERAT (mRS<2) KHTHME 52

B RWERIGEREE, BREERUS MR

LITH#ZA NIHSS R o722
BB
Rk

LITHE#ZAJSS 2272065
xR

LIT24 e # A NTHSS A1 724
BRI
TEHER

LIT24 iM% 0 JSS AT 7218
PR S
fedzk

R TR PPV NPV
0.60 1.00 1.00 0.714
1.00 1.00 1.00 1.00
0.80 0.80 0.80 0.80
0.67 1.00 1.00 0.75
1.00 1.00 1.00 1.00
0333 0.333 0.50 050
1.00 1.00 1.00 1.00
0.667 0.667 0.667 0.667

PPV : By RISEPE, NPV BRHEREEFE
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NIHSS A 374520 2B 2 % BRI EEEHEEN T
MOFEREFO—2THAI EDEMHINLY, Hae
OETIE, NIHSS 2 27 OrafEi 18,5 5 (31%)
20 EBRIBENTH o2 bHb 6, g
BRI OFEEE Ao/, CT TOENZ BRI
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EEFx bz 7, LITHINIHSS 2 27 & Bk
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A ENEREIEEECBITARERI S — D
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13069, BHED 066~077 LHESINTE LY, E%E
128\ reliability #F LT, $7, Bl L0k
TERNEEPIELDANT X B EATIC B v T b reliability
2 validity BB Vv Z & AYERE S T v B, Kasner
51, SPEEAREE R 39 Bzt LT, 6 ADEHEBT
DEREZESBEESICRF L, FOEH 30
082 LEFICHEELRL, BormMENRTOFRNE
bR SN La L, Fe NIHSS O FF i S 83 oo iy
PRy - LA EEHIZOU S RABRO RN
BT, SMEMEMICIE T ONER IO AERE b OIEFE

FBTRESHRIEIC BV B RIS A Ry — VAR O ik 28:371

RETH»Y, BAOBVWHNP L) EEEFEWI LI
Fund AULABOEVPRROBEEQCELRLT
Wb TRy, —F, BEBEPESICLTE
R ]SSk, T OMMEEMYT 5 < conjoint
analysis DFEEZRY AN, EFEMEBEALDITE
o, ERNEFHET T LR OMEP AT —
N Tdh Db Gotoh LPOMRE Tk, FMEBHTO
Weighted x % 0.83, 3RS 0998 & FEHEICEV reli-
ability #F LTz, SEOBRH TR, WINOFTHE
R IC BV T NIHSS & JSS & oz iEE %
2, MMERR S — VOGBSO rE o/
Wityk b3S MHERERODERECEBNT &
Ry 7 NIHSS SRl 2 17, TOEERRBBIIRE
BETIOVHESECho - L FHME L. JSS O
FEHHIC BV T L, TXTORMCEROEMICEL
I EEOELERDY. L L, MAREREEICBT
2R B R — VEEM OB 4 2 v, Brott
5, rt-PA BHERE TR NIESS OFFliZ 17
W, TR 24 BB OBERNO S B 53% i 2 FEHEIC
EHYEL TV EERLE. BA P RIEDIIRE
FIHT A OFF—FEHCLLITIIBWT, &
E# O NIHSS 2 2 PN O T L h 2 L LEE
T 52 L BREERRF (mRS<2) DI LATFH
HFThHHI EEHELLY. SEOMRETLBER
TRIR BT % B FR1E ANTHSS =2 DREEE 75%
REEFIE 100% T o 7. JSS Tlt, AJSS=0.65 TRE
75%, R 875% THhol. WINOFMAr —
BWT IR0 3 7 E{ LR REEHRE TS
WLTHRECHVEBE FEEXHLTBEY. B
BB INSORr— VEHEZERFMICHEET
HHEEZ LN

NIHSS ®&IEB DS &, TS, EIRE S5
BRI SO A8EWEL, IVEREATY
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I5EE @) bEEMRER AEBEE, HRIER
EEHHED 4 DOETF LIRE L OMEIC oW THE
L7z, —F T, Woo 6¥iE, EHDERWEMER &
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A37Th, ERFESGFRIELHEEOTNLY
/ANE <, NIHSS @ S EES O ME s s iz, JSS
T, conjoint analysis - & B EASIT D120, BLEE
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HFTY =N IEBEOKTSH D AHHBEE LTHEHRS
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OBRFEOYBIEEOBENEL, TOZEIH
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BITNIHSS A 27 280k, JSS AT 7 065 L Lo
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Abstract

Clinical significance of stroke scales evaluated periodically in acute middle cerebral
artery occlusion receiving local intra-arterial thrombolysis

Tatsuro Talada, M.D., Keilo Nagano, M.D,, Hiroaki Naritomi, M.D. and Kazuo Minematsu, M.D.
Cerebrovascular Division, Department of Medicine, National Cardiovascular Center

Background and Purpose : The neurological severity of acute ischemic stroke is evaluated worldwide us-
ing the National Institutes of Health stroke scale (NIHSS).In Japan, the Japan Stroke Scale (JSS) which was
developed originally in Japan is also used. Several reports have suggested the efficacy of stroke scales for the
evaluation of acute ischemic stroke receiving thrombolytic therapy. We assess the clinical usefulness of the
INIHSS and JSS in cases receiving local intra-arterial thrombolysis (LIT). Methods : Neurological severity was
assessed before, immediately after, and at 24 hours and one month after LIT using the NIHSS and JSS. We
evaluated outcome at discharge based on the modified Rankin Scale (mRS) and the Barthel index (BI) score.
Results : Sixteen patients receiving LIT underwent assessment by the NIHSS and the JSS. The NIHSS score
was significantly related to the JSS score at each time of measucement. The mRS score at discharge was sig-
nificantly related to both the stroke scale scores at 24 hours and those at one month after LIT. When the
NIHSS score improved immediately by 2 or more after LIT and the JSS score improved by 0.65 or more, the
sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) for a good out-
come {mRS = 2) at discharge were 0.75 vs. 0.75, .00 vs. 0.875, 1.00 vs. 0.875, and 0.80 vs. 0.778, respectively.
Conclusion : Periodical evaluation of the NIHSS and JSS in patients with acute middie cerebral artery occlu-

sion receiving LIT is useful for predicting patient outcome at discharge.
(Jpn J Stroke 28 : 367—372, 2006)
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Case Report

A Case of Chordoid Meningioma with Allelic Loss of 1p36

Takahiro Fuxupa', Takao Arar®, Takashi Nikamo?, Tatsuhiro Joxi?, Satoshi IKEUCHI?,
Masataka Kato?, Makio Kawagamr®, and Toshiaki ABr?

\Division of Newropathology, Department of Neuroscience, Research Center for Medical Sciences,

The Jikei University School of Medicine
2 Department of Newrosurgery, The Jikei Universily School of Medicine
$ Department of Pathology, The Jikei University School of Medicine
‘Department of Pathology, Clinical Service, The Jikei University School of Medicine

ABSTRACT

The unbalanced translocation der(1)t(1; 3)(p12-13; q11) with losses of 1p12-13-pter and 3qll-
pter has been reported in three cases of chordoid meningioma. Thus far, only a few attempts have
been made to analyze this rare variant of meningioma cytogenetically. We report a case of
chordoid meningioma in a 68-year-old man. He presented with a large mass in the midline of the
base of the frontal skull without surrounding edema and had experienced poor vision with visual
field defects and anosmia for 6 months. We investigated the meningioma with fluorescence in situ
hybridization and found that the lesion was solid and well-delineated, with low signal intensity on
T,-weighted sequences and high signal intensity on T,- and proton density-weighted sequences.
The tumor showed marked enhancement following gadolinium administration. Histologic exami-
nation revealed a tumor composed of trabeculae of eosinophilic vacuolated cells embedded in a
myxoid matrix with a focally typical meningiomatous pattern. Electron microscopy revealed
intercellular desmosomal junctions and complex cytoplasmic interdigitation. Tumor cells were
immunoreactive for vimentin, epithelial membrane antigen, the progesterone receptor, p27, p53, and
the epidermal growth factor receptor. Cytogenetic analysis revealed the deletion of 1p36, but not
of 1g25, the 3p telomere, the 3q telomere, 10g23, alpha satellite DNA of chromosome 10, the 14q
telomere, 19p13, 19q13, 22q11.2, or 22q13. Chromosome 1p36 is a candidate recurrence-associated

genomic region in chordoid meningioma.

(Jikeikai Med J 2006 ; 53: 37-44)

Key words : chordoid meningioma, meningioma, fluorescence in situ hybridization, pathology

INTRODUCTION

Chordoid meningioma, first reported in 1980 by
Connors! and given its present name in 1988 by Kepes
et al.?, is a comparatively new subtype of meningioma.
In their small series of young patients (6 to 19 years
old), chordoid meningioma was associated with mi-
crocytic anemia or dysgammaglobulinemia (Cast-

leman’s syndrome) or both. Couce et al, however,
have shown that chordoid meningioma occurs mostly
in adults, lacks sex predilection, and has no systemic
manifestations®. Although chordoid meningioma
accounts for only 0.5% of all meningiomas, it has a
On the
basis of its clinical behavior, chordoid meningioma is

classified as World Health Organization grade II*

high recurrence rate (429 in one series)’.
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The present case study describes the cytogenetic
analysis of a chordoid meningioma using fluorescence
in situ hybridization (FISH) and
cytologic, histopathologic, ultrastructural, and im-
munohistochemical features.

illustrates its

CASE REPORT

A 68-year-old man complained of visual distur-
bances lasting 6 months and was referred to our unit
after magnetic resonance (MR) revealed an intra-
cranial mass lesion. Physical examination revealed
visual acuity of 20/2000 in the left eye and 20/25 in the
right eye, superior hemianopsia in the left eye, and
anosmia. Results of hematologic examination, in-
cluding hemoglobin and immunoglobulin, were nor-
mal. MR revealed a large, extrinsic mass (6X6X4
cm), extending superiorly to indent both frontal lobes,
in the midline of the base of the frontal skull, without
surrounding edema. The lesion was solid and well-
delineated, with low signal intensity on T,-weighted
sequences and high signal intensity on T,-weighted
and proton density-weighted sequences. The lesion
showed marked enhancement following gadolinium
administration (Fig.1). The tumor was supplied by
the bilateral ethmoidal arteries and the left maxillary

artery. No bone lesion was found.

Fig.1. Brain MR images

A large extrinsic mass (6 X6X4cm), extending
superiorly to indent both frontal lobes, was locat-
ed in the midline of the base of the frontal skull
without surrounding edema. The lesion was
solid and well-delineated, with low signal inten-
sity on T,-weighted sequences and high signal
intensity on T,- and proton density-weighted
sequences. [t showed marked enhancement fol-
lowing gadolinium administration.

-1567-

Vol. 53, No. 1

The tumor was resected via a bilateral frontal
and left frontotemporal approach. With the attach-
ment on the dura of cribriform plate, a well-circum-
scribed, soft, tan-pink, gelatinous mass was debulked
and excised (Simpson GradeII). The patient’s pos-
toperative course was uneventful, and visual acuity
improved in both eyes. No radiation therapy was

administered.

METHODS

Tumor tissue obtained at surgery was fixed in
10% buffered formalin and embedded in paraffin.
Sections were stained with hematoxylin-eosin (H &
E), periodic acid-Schiff (PAS), Alcian blue, and silver
impregnation for reticulin fibers. Immunohisto-
chemical studies were performed with monoclonal and
polyclonal antibodies against vimentin, epithelial
membrane antigen (EMA ; E29; dilution 1:200;
DAKO, Glostrup, Denmark), the progesterone rece-
ptor (PR; 1A6; dilution 1:800; Novocastra, New-
castle upon Tyne, UK), cytokeratin (CAMS5.2 ;. .BD
Biosciences, San Jose, CA, USA), S-100 (dilution 1:
800 ; DAKOQO), glial fibrillary acidic pfotein (GFAP;
dilution 1:3000; DAKQO), carcinoembryonic antigen
(CEA ; 1I-7; dilution 1:50; DAKO), CD31 (JC/70A;
dilution 1:50; DAKO), CD34 (My10; dilution 1:50;
BD Biosciences), factor VIII (dilution 1:1000;
DAKOQO), collagen type I (dilution 1:20; Southern
Biotechnology Associates, Birmingham, AL, USA),
collagen type II (dilution 1:20, Southern Biotech-
nology Associates), collagen type III (dilution 1: 100,
Southern Biotechnology Associates), collagen type IV,
laminin (CIV22; dilution 1:100, DAKO), p53 (DO-7,
dilution 1:50, Novocastra), p27 (1B4; dilution 1:20;
Novocastra), bel2 (124 ; dilution 1:40; DAKO), and
the epidermal growth factor receptor (EGFR ; EGFR.
113; dilution 1:10; Novocastra). Ulex europeus ag-
glutinin-1 (UEAL) lectin (E.Y. Laboratories, San
Mateo, CA, USA) was also used for histochemical
studies. The cell proliferative index was calculated
according to the percentage of nuclei immunoreactive
with the anti-human Ki-67 antibody (MIB-1; dilution
1:500; Zymed Laboratories,
USA) in 500 consecutive cells.

San Francisco, CA,
FISH analysis was
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performed with 1p36/1g25, the 3p telomere/3q
telomere, PTEN (10g23)/CEP10, the l4q telomere,
19¢13/19p13, and TUPLEI (22q11.2)/ARSA (22ql3)
dual-color DNA probes (Vysis, Inc., Downers Grove,
IL, USA).
were evaluated.

For each sample, 500 interphase nuclei
(If more than 809 of the nuclei
showed two green and two red signals, the case was
regarded as “normal” ; one green or red signal was
associated with deletion, and three green or red spots
were regarded as duplication.) Specimens obtained
from intraoperative touch smear cytology were

stained with the Papanicolaou method. Several

* e

Fig. 2. Microscopic findings

Chordoid Meningioma 39

small fragments were also fixed with 39 glutaralde-
hyde and embedded in epoxy resin for ultrastructural
study.

PatHOLOGICAL FINDINGS

Microscopic examination showed that the tumor
was composed of trabeculae of spindle-shaped and
polygonal cells with an eosinophilic cytoplasm (Fig.
2d) and round or oval nuclei with a thin, smooth
margin and delicate chromatin (Fig. 2f).
had a physaliferous appearance.

Some cells
The tumor cells

(a) Cordlike arrangement of tumor cells embedded in abundant myxoid matrix (H & E). (b) A classic
transitional meningioma pattern with lobular and fascicular arrangements merged at the borders (H & E).
(c) Perivascular whorl formation (H & E). (d) Spindle-shaped and polygonal tumor cells with eosinophilic
cytoplasm (H & E). (e) Alcian blue-positive mucinous matrices among the tumor cells. (f) Adhesive
pseudosyncytial plates composed of medium-sized cells with indistinct cytoplasmic borders on touch smear

cytology (Papanicolaou stain)
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were embedded in an abundant myxoid matrix, which
was basophilic on H & E staining (Fig. 2a), pink with
the PAS reaction, and bright blue on Alcian blue
staining at pH 2 (Fig. 2e), which is the histochemical
pattern of acid mucin. Cytoplasmic vacuolization
also exhibited the same staining pattern of the myxoid
matrix. There were many small, adhesive
pseudosyncytial plates composed of medium-sized
cells with indistinct cytoplasmic borders in touch
smear cytology (Fig. 2f).
No

sizable lymphoplasmocytic infiltrate was found. In

and calcification were evident in some areas.

less than 3% of tumor specimens, a classic transitional
meningioma pattern with lobular and fascicular
arrangements merging at the borders with very exten-
sive chordoid areas was observed (Fig. 2b).
Ultrastructural study demonstrated cohesive,
often polygonal cells, featuring uniform, round-to-
oval nuclei with delicate chromatin, as well as moder-
ate quantities of cytoplasm containing abundant
rough endoplasmic reticulum, mitochondria, and inter-
mediate filaments. Basement membranes surround-
ing the cytoplasmic membrane were observed in some
areas. Intercellular desmosomal junctions and com-
plex cytoplasmic interdigitation were seen (Fig. 3).
Weibel-Palade bodies were not observed.

Immunohistochemical studies of the surgically

Fig. 3. Electron microscopic findings
Intercellular desmosomal junctions and complex
cytoplasmic interdigitation were seen.
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resected specimen showed strong, diffuse positivity
for vimentin (Fig. 4a), EMA (Fig. 4b), PR (Fig. 4c), and
p27 (Fig. 4g) in areas with the chordoid and classic
patterns. Some tumor cells expressed p53 (Fig. 4e)
and EGFR (Fig. 4f). However, staining was consis-
tently negative for CAM5.2 (Fig. 4d), S-100, GFAP,
CEA, CD31, CD34, factor VIII, collagen type I, col-
lagen type II, collagen type III, collagen type IV,
laminin, and bcl2. The MIBI1 positivity rate (Fig. 4h)
was 7% to 149 (mean, 109).

Cytogenetic analysis revealed the deletion of
1p36, but not of 1g25, the 3p telomere, the 3q telomere,
10q23, alpha satellite DN A of chromosome 10, the 14q
telomere, 19p13, 19q13, 22ql1l1.2, or 22ql3 (Fig. 5).

Discussion

Most chordoid meningiomas (889) are large and
supratentorial®. The frontoparietal convexities and
the parasagittal and falcotentorial regions are com-
mon sites of origin®**5. A large hypointense-to-
isointense, dural-based, uniformly enhancing mass
and moderate-to-marked adjacent white matter
edema are common features on T,;-weighted MR
sequences™. As in the present report, two previous
reports have described chordoid meningiomas as
showing high signal intensity in T,~weighted
Although the authors of these reports
have speculated high-intensity intralesional signals
reflect, in part, lymphoplasmacytic infiltration, this is
not a plausible explanation in the present case.

Cytologic touch smears are a highly reliable
diagnostic method for chordoid meningioma!®!' and
show a pattern of abundant, closely knit plates inside
which cellular limits are not visible, with some soli-

tary, rounded cells.

sequences®®.

Nuclei are homogeneous and
display a delicate chromatin pattern with a few con-
spicuous nucleoli and occasional intranuclear inclu-
sions. The background is a fairly abundant, meta-
chromatic, mucofibrillar matrix that does not appear
between the cells inside the plates. Histologic studies
show clustering or cords of eosinophilic, vacuolated
(chordoid) cells in a myxoid matrix ; thus, the his-
tologic appearance of chordoid meningioma may

mimic that of chordoma. Typical physaliphorous
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tumor cells, however, are absent in chordoid menin-
giomas.
to 1009 Periumoral and
intratumoral lymphoplasmacellular infiltrates, often
showing follicles and germinal centers with a predomi-

Mucin-rich chordoid elements occupy 109%
of the tumor area®.
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Fig. 4. Immunohistochemical findings
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nance of T-lymphocytes over B-cells, may be promi-
nent in some cases of chordoid meningiomas, particu-
larly those in young patients, and may cause systemic
manifestations of Castleman’s syndrome? Ultras-

tructurally, meningiomas have intercellular des-

Positive cytoplasmic staining for vimentin (a) and EGFR (f). Positive membranous staining for EMA (b).
Positive nuclear staining for PR (c), p53 (e), p27 (g), and MIB1 (h). Negative staining for CAMS5.2 (d).
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Fig. 5.

FISH analysis
Tumor cells showing the deletion of 1p36 (orange)
and a normal number of 125 (green).

mosomal junctions, intermediate filaments, and com-
plex interdigitating cell processes, which at times may
be difficult to appreciate in the chordoid variant®.
Almost all tumor cells exhibit positive immunostain-
ing for vimentin, EMA, and PR, but are negative
staining for GFAP, S100, cytokeratins, CD34, CD57
(Leu7), and CEA®2,
and EMA in the absence of prominent cytokeratin
expression facilitates the differential diagnosis. In
meningioma, MIB1 labeling indices higher than 5% to
109 suggest a greater likelihood of recurrence®.
Microscopically,

Immunostaining for vimentin

chordoma®®, chondroid chor-

doma', myxoid chondrosarocoma (chordoid sar-
coma)®*®, epithelioid hemangioendotheliomal?, metas-
tatic mucinous carcinoma'’®, and chordoid glioma®®
require immunohistochemical and ultrastructural
examinations for their differentiation. The present
case showed some chordoma-like features with
lobules of vacuolated cells and physaliferous-like cells
in a myxoid stroma. There were, however, small
meningothelial elements in other parts of the tumor
that aided the diagnosis of chordoid meningioma.
This diagnosis was further supported by the immuno-
reactivity for vimentin, EMA, and PR and the ultra-
structural findings of cytoplasmic interdigitations,
desmosomes, and intermediate filaments, which are
characteristic Immunohisto-
chemically, chordomas are characterized by S-100
protein and cytokeratins®®, chondroid chordoma by S-
100 protein', myxoid chondrosarcoma by cytoplasmic

positivity for vimentin, synaptophysin, S-100, and

of meningioma.
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EMAILS5, epithelioid hemangioendothelioma by CD31,
CD34, factor VIII, and Ulex europeus lectin'’, metas-
tatic mucinous carcinoma by cytokeratin'®, and chor-
doid glioma by GFAP19.

A large study of meningiomas has revealed that
overexpression of p53 protein correlates with the
MIB-1 proliferative index?®, histologic malignancy?,
and recurrence®. In another study, however, no rela-
tionship between pb3 expression and prognosis was
found®. Suggested roles of nuclear proteiﬁ p2l, a

universal cyclin-dependent kinase

inhibitor, also

differ between studies. Amatya et al. have reported a
negative correlation of the proliferative index with
On the other
hand, Korshunov et al. have found no correlation of
p27 with various histologic and clinical outcomes?.
EGFR seems to be highly expressed in meningiomas,
but its clinical significance has not been established?®.
Thus, the roles of p53, EGFR, and p21 in meningiomas,
especially chordoid meningioma, remain unclear.
Unbalanced translocation der(I)t(1; 3)(p12-13;
ql1) with losses of 1pl2-13-pter and 3qll-pter has
been reported in three cases of this rare variant

the histological grade of meningioma?®*.

meningioma by using chromosome microdissection
and reverse FISH?. In this case, FISH analysis
revealed deletion of 1p36, but not of 1g25, the 3p
telomere, the 3q telomere, 10g23, alpha satellite DNA
of chromosome 10, the 14q telomere, 19pl3, 19913,
22ql1.2, or 22ql3. Deletion of 1p, mainly in the
regions 1p36, 1p35-p32, and 1p22-pl3, is the most
frequent progression-associated chromosomal aberra-
tion in meningiomas and is strongly correlated with
tumor recurrence®®®. The results of the present case
and previously reported cases?*! indicate that chro-
mosome 1p36 is a candidate recurrence-associated
genomic region in chordoid meningioma. Atypical
and anaplastic meningiomas often show allelic losses
of chromosomal arms 1p, 6q, 9q, 10q, 14q, 17p, and 18q
and gains of 1q, 9q, 12q, 15q, 17q, and 20q, suggesting
the presence of progression-associated genes at these
loci*®®. Thus far, only a few attempts have been
made to analyze chordoid meningioma cytogenetical-
ly. Therefore, further studies are required to demon-
strate the clear significance of genetic factors for
meningioma biology and clinical outcome.
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